ORDER NO. ARD-7002013

AC MAINS CASSETTE STEREO
WITH FM/AM/FM (MPX) TUNER

wooe. RS-280S

NEW MECHANISM

SPECIFICATIONS

Power Source:

Power Consumption:
Operation System:
Motor:

Music Power:
Transistors:

Diodes & Rectifiers:
Recording System:
Erasing System:
Track System:
Tape Speed:

Fast Forward Time:

Rewind Time:

Level Indicators:

AC: 100,115,125, 200, 230, 250 Volts
50/60Hz

Approx. 35W

Slide-in automatic operation system

DC electronic govenor motor

20 W max. (LOW each)

MK10(1) 28C469(4) 2SB185(1)
2SC184(1) 2SA101(2) 2SB175(10)
2SC183(1) 2SB178(l) 2SB346(4)
2SB473(4) 2SB324(2) 2SB172(1)
2SB348(2)

SC 15(1) 1S1211(2) OA70(1D)
AC bias 36.5KHz

AC erase

4 track system

1-7/8ips

Approx. 90 !econds with cassette tape
RT-60
Approx. 90 seconds with cassette tape
RT-60

2 VU meter

Freguency Response:
Inputs:

QOutputs:

DIN Connection Socket:
— RADIO SECTION —
Frequency Range:
Intermediate Frequency:
Sensitivity:

Dimensions: (main body)
(each speaker box)

Weight: (main body)
(each speaker box)

30~12,000Hz at 1-7/8ips

“2 MIC” input 200Q

"2 AUX" input 100KQ

“2 PHONO" input 50KQ (1 mV)

“2 LINE" output 10KQ

"2 EXT SP” output 8Q

“STEREQO HEADHONE"” 8Q
REC/PLAYBACK integrated connect

AM: 525~1,605KHz

FM: 87~108 MHz

AM: 455KHz

FM: 10.7 MHz

AM: 60uV/m/50 mW

FM: 22V/50mW

19-1/4"(W)x 11-1/2"(H}x 5-1/2"(D)
9-1/2"W)x 11-1/2"{H)x 5-1/2"D

Approx. 201bs

4.3/8 Ibs

<EXPORT DIVISION>
MATSUSHITA ELECTRIC TRADING CO., LTD.
P.0. Box 288 Central, Osaka, Japan

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
AUDIO TAPE RECORDING DEPT.



CHANGE OF MECHANISM AND USE OF
MAGNETIC PHONO AMPLIFIER, RS-280S

For the popular RS-280S with FM/AM Radio and Automatic Pop-Up Slide-In Mechanism, we intend to modify the
Mechanism Assembly and use a Magnetic Phono Amplifier as part of our continuous product improvement
program.

Detailed technological information will be described in the Service Manual to be forwarded to you later.

Time for the changeover, etc. are shown below.

Change of Mechanism Assembly
Description:
We employed a mechanism that shows performance and function of the same level as for RS-208S.
The conventional Cabinet is inapplicable because the Cassette Inlet and Counter Position have been
somewhat changed.
Simultaneously with the mechanical change, the Cabinet and Panel have also been changed.

Time of Changeover:
Production of Oct., 1969 onward
Serial No. 4981 onward

Use of Magnetic Phono Amplifier
Description:
When one records from a Magnetic Cartridge Record Player, the Aux Input Terminal is inapplicable.
Therfore, an Input Terminal for Magnetic Phono is provided and an Equalizer Phono Amplifier has been
added.

Time of Changeover:
Production of Jan., 1970 onward
Serial No. 5500 onward

BEFORE USE

Be sure to loosen the screw (blue) on the back of the set before operation.  This screw is only for protec-
tion during transportaticn.




LOCATION OF PARTS

@ Record Button

@ Fast Forward Button
- ® ® Stop Button

l NATIONAL el p @ Rewind Button

MM e e @ (7 O O ..... O @ ® Cassette Slot

] ® Cassette Window
‘ S T T S S N - @ Tape Counter & Reset Button
- - Mixing Switch
® AFC Switch
@ ® ® @ @ ® Left Tone Control Knob &

Monitor Switch
@ Left Volume Control Knob
@ Right Volume Control Knob

@ Right Tone Control Knob &
Monitor Switch

Program Selector Knob

@‘@ 4® Station Tuning Knob

| — —— — Headphone Jack

A @ Program Indicator Lamps
L:] Power Source Switch
5028 VU Meters

@ FM Stereo Eye
@) Microphone Jacks
@ Auxiliary Input Jacks
@ Phono Jacks
@) DIN (REC/PLAY) Socket
@ Line Output Jacks
= 68 Speaker Switch
@ External Speaker Jacks
@ FM Antenna Terminal
@ Voltage Selector Switch
Fig. 2 @0 Power Cord

QR B8R ®




DISASSEMBLY INSTRUCTIONS

(B)

(A) ©

i Fig. 3

(D)

D

Fig. 4

HOW TO REMOVE BODY CASE

1. Remove 5 knobs (A) and tuning knob (B) on the
panel.
2. Remove the Headphone jack holding nut (C).

3. Remove 4 chassis holding screws (D) on the back
side of the body case.

(E)

Fig. 5

(F)

Fig. 6

4. Remove 3 chassis holding screws (E) on the bottom
of the body case.

HOW TO REMOVE PANEL.

Remove 6 panel holding screws (F).



MECHANICAL ADJUSTMENTS

PRESSURE ROLLER ADJUSTMENT

{ Capstan) (Pressure Roller ) 1

Spring Scale

1. Place the set into the PLAYBACK mode. 5. If the measured value is outside the standard, change
2. Hook a spring balance as shown in the figure and pull the position of the Pressure Roller Hooking Hole, viz.,
it in the arrow direction. to the Hole (3) position in order to increase pressure

or to the Hole (1) position in order to reduce pres-

3. Measure the value at the moment when the Pressure
Roller comes off from the Capstan.

4. The standard pressure of the Pressure Roller is 7.7
~100z (250+£30gr).

sure.

TAKEUP TORQUE ADJUSTMENT

(Measurement Hub) |

Fig. 8 ‘

Instruments Required: Torque Meter (having a range of 20~100 gr-cm)
Measurement Hub (Take out the Hub part of the Cassette Tape, perforate 2 holes vertically to
the frame, and fix it to the Torque Meter by using a wire.)



- Torque Meter

(

Measurement Hub )

s

(Takeup Reel Table)

Fig. 9

1. Place the set in the PLAYBACK mode, and put the
Measurement Hub with the Torque Meter into the
Takeup Reel Table.

2. The standard Takeup Tension of the Takeup Reel
Table is 30 to 50 gr-cm.

3. In case that the Takeup Tension is beyond the limits,
check the following parts and clean them.

* Clean up the stained oil and dust stuck to the Takeup
Belt and Motor Belt.

* Clean up the stained oil and dust stuck to the Takeup
Reel Table and the Belt Pressure Pulley.

R/P HEAD ANGLE ADJUSTMENT

| o

5

/!
\

Playback }e=-===—
Amplifier ——@ VIVM

|
1 ( Record/Playback Head) |
i
|

Fig. 10

Instruments Required: VTVM, Standard Tape for 3KHz
(at 1-7/8 ips) Angle Adjustment
(or Tape on which recording is
made by a reliable tape recorder).

Connect wires as shown in Fig. 10, thread the Tape and

place the tape recorder into the playback mode. Turn
either of the Angle Adjustment Screws @ inFig. 10 by a
1/4 turn, and make the adjustment so that the reading
on the VTVM connected to the Line Out becomes max-
imum.,



AMPLIFIER ADJUSTMENTS

ERASE CURRENT

=D

—
For 4 | L

7

Fig. 11

age value. * Adjust L16 for max Erase Voitage.

1. Connect VTVM to Erase Head and measure the volt- ‘ 3. Adjustment
2. Standard Erase Voltage=9V+1V. * Adjust VRO for Standard Voltage.

RECORD BIAS CURRENT ADJUSTMENT

(Record/Playback Head)

| — |
Record Mode R159 Lo

or

R160 JETIR

100Q 0

Fig. 12
Instruments Required: VTVM, AF OSC, ATT. the Bias Current supplied to the Record Head by
Measuring Circuit: Refer to Fig. 12. using the VTVM.
) At this time, keep the Record Level Control at the

Measuring Method: minimum.
1. Connect the ground side Terminal of the Recording 3 The standard Bias Currentis 0.6+0.2mA. If the

Head to the input terminal of VTVM. Current Value is beyond the limits, the value can be
2. Place the set into the RECORD mode, and measure kept in the range by change the C133, C134.



RECORDING LEVEL

(Recording Amplifier ) (Record/Playback Fead)
@@D 900 | 1000

AAA
vV

im0 |

2

Fig. 13
Instruments Required: AF Oscillator; Attenuator; VTVM: Resistor to the ground side of the Record Head, and
600Q and 100Q resistors. adjust the attenuator so that the voltage across the
Measuring Circuit: Refer to Fig. 13. resistor is maintained at 0.005V, and confirm if its

_ value is shown as followings.
Set the Tape Recorder in Record mode. Measure the MIC input jack: — 84~ —76 db.

recording level necessary to feed 0.05mA to the . o
. . AUX t jack: —32~—22db.
Record Head from the input jack. Connect a 100Q nput )

PLAYBACK GAIN ADJUSTMENT

(Playback Ampiifier )

& OV %6000 £80

©
(AF_0sC) o =

Fig. 14

Instruments Required: VTVM, AF OSC, ATT. 2. Place the set into the PLAYBACK mode, and keep
Measuring Circuit: Refer to Fig. 14. the Playback Volume Control at the maximum.

3. By using VTVM, measure both ends of 8Q Dummy
Resistor connected to the Speaker Terminal.

. The standard voltage value is 3V,

Measuring Method:

1. Supply the input signal of 1 KHz —88~-82db to 4
the Terminal of the Playback Head.



ALIGNMENT INSTRUCTIONS OF RADIO

FREQUENCY & DISTANCE ON DIAL SCALE

To accurately align the proper frequencies to the dial
scale, refer to Table and mark the edge of the dial
scale plate accordingly using the “Start Point” mark

on the dial scale as a reference point.

TABLE 7

; Band 1 Frequency \ Diss;fgptcscflrnotm

| ’AM TB50KHZ | 154mm | 19/32"

| — 1500KHz | 139.2mm | 5-1/2"
o 90MHz - 33.6mm | 1-5/16"

‘ T 106MHZ | T1232mm | 4- 27/32"

AM, FM IF & RF ALIGNMENT

AM IF & RF ALIGNMENT

|

|

Output of signal generator should be no higher than necessary to obtain an output reading.
Set volume control to maximum. Set tone control to treble.
Maintain line voltage at 117 volts. Set band selector switch to AM.
SIGNAL SIGNAL RADIO
GENERATOR GENERATOR DIAL INDICATOR ADJUSTMENT REMARKS
COUPLING i FREQUENCY SETTING i
Fashion loop of several | . Point of non- | Outout meter | T4 (IstFT)
: ; i z interference. | across S : i
turns of wire and radiate (400 Mod) (on/about EXT Speaker Te (2nd IFT) Adjust for maximum output.
signal into loop of receiver. S 600KHz) + Jack (L). Te (3rd IFT)
Fashion Iogp of sever.al 550 KHz gg:ggst meter Le (OSC Coil) Adju.stbfor maximum output
2] turns of wire and radiate | 550KHz EXT Speaker 1 _ by sliding coil (L5) along
S|gnal into Ioop of receiver. | (400~ Mod) Jack (). Ls (ANT Coil) | ferrite core.
Fashi | | Output meter - Cs2 (OSC o |
Fashion Ioop of several 1500KHz acrgsg Trimmer) | Adjust for maximum output.
31} turns of wire and radiata 1500KHz EXT S
i ; : (400= Mod.) peaker Cae (ANT Repeat steps (2) and (3).
signal into loop of receiver. Jack (L). Trimmer)

Notes: 1. Cement antenna bobbin with wax after completing alignment.
2. Remove line cord antenna from FM external antenna terminal when aligning.
3. Make certain that speaker system is connected to the tuner when aligning.

FM IF & DETECTOR ALIGNMENT WITH OSCILLOSCOPE

EQUIPMENT REQUIRED
Signal generator that provides 10.7 MHz marker.
Sweep generator that provides 10.7 MHz center frequency and 400KHz sweep width.
OSCILLOSCOPE
Set sweep selector of oscilloscope to “External Sweep”. Apply 60== sweep signal from sweep generator to horizontal
input terminals of oscilloscope.
Set band selector switch to FM.
Set volume controls to minimum. . _
Set tone control to treble. Note: Unsolder lead between test point TPs and Point A" before
Set AFC switch to “OFF". alignment and resolder it after alignment.
Mamtam I!ne voltage at 117 volts.
SWEEP SIGNAL RADIO 1
GENERATOR GENERATOR DIAL INDICATOR ADJUSTMENT i REMARKS
COUPLING COUPLING SETTING
High side thru. High side thru. Point of non- | Connect vert. Amp. % EEM %E:E {ER Eg; Q%JUHSEUB%" ngérpggr
.001 mfd to point OOl mfd to point interference | of scope to point T3 (FM 2nd IFT) ¥ P ify between
TPz TP (onjapout | TPs. TS EM SrGFT) | 4 100KAz markers
Common to chassis. Common to chassis. 90MHz). | Common to chassis. Ti (FM 4th IFT) (P) | (Refer to Fig. 15) ’
1—8%? side thru. High side thru. ; Pg[intfof non- | Cformect \{ert ATD ?8)%%\};8 [Ne) tkhat.
mfd to point 001 mfd to poin interference | of scope to poin . Z marker is
TP-. (on/about | TPa. Te EMANIFD ) | 3t'the center.
Common to chassis. | Common to chassis. 90MHz). | Common to chassis. (Refer to Fig. 16)




SG

(SG imp 750) To Receiver

Fig. 17. FM DUMMY ANTENNA

Fig. 15 Fig. 16

FM RF ALIGNMENT

Output of signal generator should be no higher than necessary to obtain an output reading.

Set volume contro! to maximum. Set tone control to treble.

Set band selector switch to FM. Set AFC switch to “OFF".

Maintain line voltage at 117 volts.

SIGNAL SIGNAL RADIO :

GENERATOR GENERATOR DIAL INDICATOR ADJUSTMENT REMARKS

COUPLING FREQUENCY SETTING
Connect to EXT FM ! )
Antenna terminal Output meter ||, (FM OSC Coil Adiust for maximum
through FM Dummy 90 MHz 90MHz | 2cross. L1 (FM ANT Coil)
antenna. _ EXT Speaker output
Common to chassis. (400=s Mod.) Jack (L), L2 (FM Collector Coil) :

(Refer to Fig. 17)

Connect to EXT FM

Antenna terminal Output meter | Ci7 (FM OSC Trimmer) | agjust for maximum

through FM Dummy across. C1 (FM ANT Trimmer)
gnterma. B 4é86 M’\l/-lizd 106 MHz EXT Speaker | oy (M Collector output.
(Refer to Fig. 17> (400=> Mod) | Jack (L). Trimmer) | Repeatsteps (3)and (4).
Note: As three output responses will be present, proper tuning is the center frequency.
FM-STEREO ALIGNMENT
MULTIPLEX COIL ALIGNMENT
EQUIPMENT REQUIRED
Stereo Modulator ............ Connect Stereo Modulator output to EXT Mod. terminal of signal generator.
Signal Generator ............ Modulation Rate of 19 KHz Pilot Signal ...... 8~10%
Output Level .....cooeenni.. 60dB
Frequency .....ocoovvevinennnns Approximately 89 MHz
Oscilloscope
Dummy Antenna
VTWM
PROCEDURE
TUNEE o Selector switch to “FM STEREQ”, Dial setting to approximately 89 MHz, AFC switch to

"OFF", Tone control to “TREBLE", Volume controls to audible level of speaker sound.

Notes: 1. When aligning, remove line cord antenna attached to External FM Antenna terminal.
2. When aligning step 1, short test point TPs (R49 4.7KQ) to ground, and open the shorted TPs after
completing alignment.



ALIGNMENT EQUIPMENT
CIRCUIT CONNECTION ADJUSTMENT REMARKS
38KHz i Wave forms (A~E in Fig. 19) may
. ’ appear white turning L.11 upwards.
1 LOCKED 0SC Refer to Fig. 18 L11 (38KHz OSC Coil) Adjust L1: to obtain wave form (C).
(Refer to Note 1) '
19KHz L7 (19KHz Pick-up Coil) Adjust L7 and L1o for maximum
2 Refer to Fig. 18 ‘ oscilloscope pattern.
AMP | Lio (19KHz Doubler Coil) (Refer to Note 2)
1
19KHz ‘ Adjust L7 for maximum oscilloscope
3 Refer to Fig. 18 L7 (19KHz Pick-up Coil) pattern and VTVM indication.
AMP (Refer to Note 2)

Notes: 1. Since wave forms B and D are similar to that of C, make sure to align to correct wave form of C which
appears between B and D.

2. As three peak output will be present, when adjusting L7, the center peak output is the correct position.

Signal Generator Oscilloscope Oscilloscope
e R
Stereo Modulator ° ° (o o)
O O O (Ow
oo o d
J o o o o)
V.GAIN SYNC SWEEP HGAN Y.GAIN  SYNC SWEEP HCAIN
OO ooNoNe;
- 0 O O ~0 o o o
Step 2 Alignment o™y o VY i S
\__PROBE /) \_

Dummy
Antenna

® MPX Circuit
Board Jack Board

© ©

o ¢

EXT FM Antenna Terminal

Fig. 18. Recommended Equipment Connection for Multiplex Coil Alignment

Core —— Direction of Backing Up Core

ASMN AN AQAT MM Ay
yyvy vvt Jyvy J U LJVUY
B

A c D E

Fig. 19
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SEPARATION ALIGNMENT

EQUIPMENT REQUIRED

Stereo Modulator ............ Connect Stereo Modulator output to EXT Mod. terminal of signal generator.
Signal Generator ............ Modulation Rate by 19 KHz Pilot Signal ...... 8~10%
Modulation Rate by Left Signal ....covvveeenee.e. 27%
Ouiput Level v, 60dB
Oscilloscope
Dummy Antenna
VTVM
Low Pass Filter
PROCEDURE
TUNEE ceiviieeeieeeeans Selector switch to “FM STEREQ”, Dial setting to approximately 89 MHz.
AFC switch to "OFF”, Tone control to “TREBLE".
Adjust volume controls so that output levels from both units become equal.
ALcll(;I\(J:l\Sll-ZTY\IT ; C%QNUI\llF!;’\CAJ%\(l)TN i ADJUSTMENT REMARKS
‘ Adjust VR7 for the minimum indication on
i VTVM from the left side output when the
SEPARATION } Refer to Fig. 20 VR7 (Separation Control) ‘ right side of stergo modulator is modula-
3 ‘ | ted. Adjust VRz in the same way for the
; | right side.
Signal Generator Oscilloscope
Stereo Modulator VTVM o o)

o] [e]
VGAIN SYNC SWEEP H.GAIN

MPX Circuit Board
e ¢ °

YR7

iLn L7

EXT FM Antenna Terminal

Fig. 20. Recommended Equipment Connection

Low Pass Filter

p—dt i
K2 OUTRUT INPUT OR_~_\
b————CH H
Jack Board

S

for Separation Alignment
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EXPLODED VIEWS
(NEW MECHANISM)
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ELECTRICAL PARTS LOCATION
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NOTE:
1. S1-1~81-8 ...... Selector Switch (Shown in Tape position). 9. St Power Switch. 17. Symbols put at the head of capacity values show deviations.
1..PHONO, 2..TAPE, 3...FM, 4...FM STEREO, 10. S10-1,810-2 ... FF/Rewind Switch (OFF in FF/Rewind). =—-20~+80%. M=120%. K=+10%, J=+5%.
5...AM. 11. . Plunger Switch (Relay 2). 18. Values indicated in (~2 are DC voltages between the chassis and
2 §2-1~82-12 ...... Record/Playback Selector Switch (Shown in Play 12. . Rotation Switch. electrical parts.
position). ) . Motor Power Switch (OFF in Stop). Numerals show values of voltage......
3. 83-1,83-2......... Spe.aker SV{ltCh. ) .. AC Voltage Selector Switch. 1...PHONO, TAPE PLAY, 2...TAPE REC, 3...FM, 4... FM STEREO and
4, S4-1,84-2. Monitor §wutch (Coupled with Tone VR). 15. Resistors are 1/4 watt unless specified otherwise. 5...AM, respectively.
5. 85. AFC Sw1tc!1. K=1,000Q, M=1,000,0000. When no numeral is given the same voltage is applied at 1~5.
6. S6. .. Mixing _Swntch‘ 16. Capacitors are microfarad («F) unless specified otherwise.
7. S7. .. Oscillation Power Switch (ON in Recording). P =Micro-microfarads.
8. S8..ciieieeeeeieens Stop Switch (OFF in Stop).
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NOTE:
The circuit shown in red on the conductor side is —B circuit.
Values indicated in [ are DC voltages between the chassis and electrical parts.

Numerals show values of voltage at......
1.. PHONO. TAPE PLAY, 2...TAPE REC, 3..FM, 4..FM STEREO, and O O

5...AM, respectively.
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NOTE:

The circuit shown in red on the conductor side is —B circuit.

Values indicated in [ are DC voltages between the chassis and electrical parts.
Numerals show values of voltage at......

1..PHONO. TAPE PLAY, 2..TAPE REC, 3..FM, 4..FM STEREO, and O D)
5...AM, respectively. ’ N
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COMPONENT PACKING

Printed in Japan
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NOTE: |
1. S1-1~81-9...... Selector Switch (Shown in Tape position). . Oscillation Power Switch (ON in Recording). 15. Capacitors are microfarad (#F) unless specified otherwise.
1..PHONO, 2...TAPE, 3..FM, 4..FM STEREO FF Rewind $witch (OFF in Rewind). P =Micro-microfarads.
5...AM. .... Power Switch. 16. Symbols put at the head of capacity varews show deviations.
2. $2.1~82-12 ... Record/Playback Selector Switch (Shown in . Automatic $top Switch (ON in Stop). =—-20~+80%, M=+20%, K=+10%, J=+5%
Play position). Rotation Switch. 17. Values indicated in[__Jare DC currents between chassis.
3. $3-1~83-2...... Speaker Switch. Motor Power Switch (OFF in Stop). Numerals show valus of voltage at......
4. S4-1~S4-2...... Monitor Switch (Coupled with Tone VR). . AC Voltage Selector Switch. 1...PHONO, TAPE PLAY, 2...TAPE REC, 3...FM, 4...FM STEREO
5. S5 i AFC Switch. 14. Resistors are 1/4 watt unljos specified otherwise. and 5...AM, restectively.
6. S6 .cceireiieeinnes Mixing Switch. K=1,0000, M=1,0001,0 ) O. When no numeral is given the same voltage is applied at 1~5.




CIRCUITS BOARD -

TAPE RECORDER & AUDIO SECTION
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NOTE:

AUTO STOP SECTION

3]-LIBV]
4E105V) ago

The circuit shown in red on the conductor side is —B circuit.

Values indicated in [ are DC currents between Chassis,

Numerals show valus of voltage at
1

PHONO, TAPE PLAY, 2 ...... TAPEREC., 3 ...... FM STEREO,
FM STEREO, and 5 ...... AM, restectively.




